Hormonal control of bone collagen synthesis in vitro: effects of parathyroid hormone and calcitonin.
The effects of parathyroid hormone (PTH) on bone collagen synthesis were assessed in organ cultures of fetal rat calvaria by measuring the incorporation of [3H]proline into collagenase-digestible (CDP) and non-collagen protein (NCP) using purified bacterial collagenase. 1) PTH decreased the incorporation of labeled proline into CDP at concentrations similar to those which stimulate bone resorption in vitro. 2) This effect was observed in bones treated for 6 h, but not for 3 h; it was maximal at 24 h and was maintained for 96 h. Bones treated with PTH for 48 h and transferred to control media for 48 h showed recovery of CDP labeling to control values. 3) the effect was specific for bone collagen. There was little alteration in the incorporation of proline into NCP, and incorporation into collagen was not inhibited. 4) The effect could be ascribed to decreased collagen synthesis and not to changes in amino acid uptake, precursor pool size, or degradation of newly synthesized CDP. In 3 hour experiments, PTH did increase the labeling of CDP and NCP, but only at tracer concentration of proline in the medium, compatible with an early stimulation of amino acid uptake. 5) Similar inhibition was observed with purified bovine (1-84) PTH and synthetic bovine PTH (1-34) as well as with crude homologous PTH obtained from rat parathyroid gland culture fluid. Human (hCT) and salmon (sCT) calcitonin did not inhibit the effect of PTH on the labeling of CDP nor did they stimulate CDP labeling directly at concentrations which inhibited bone resorption. Dibutyryl cyclic-3',5'-adenosine monophosphate (D3cAMP) inhibited labeling of CDP at concentrations of .03 to .3 mM, thus mimicking the action of PTH. However, in this system DBcAMP inhibited 45Ca release, thus mimicking CT. We conclude that the direct effect of PTH on bone collagen synthesis is a slow reversible inhibition, not opposed by CT. This effect may be mediated by cAMP formation in bone cells.